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(54) SOLENOID VALVE AND FUEL INJECTION VALVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce size and improve 
operation responsiveness of a movable valve which 
generates electromagnetic attraction by a magnetic 
circuit having two air gaps by improving generation 
efficiency of the electromagnetic attraction while 
reducing valve operation voltage. 

SOLUTION: In this solenoid valve, a magnetic circuit M 
which generates electromagnetic attraction applied to a 
movable valve 14, through current carrying to a solenoid 
coil 4 has air gaps 01, 02. In such a case, a permeance 
ratio P2/P1 (permeance P2 at air gap 02 is divided by 
permeance PI at air gap 01) ranges between 1.5 and 2.1 
where PI is premeance at the air gap 01, and P2 is 
permeance at the air gap 02. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



09.05.2002 



(19)H*B#ilFrt' (JP) (12) ^ ^ 4^ 1^ ^ ^ (A) 

#^2000 -240525 
(P2000 -240525A) 

(43)£^BiB ¥tifel2^9H 5 5(2000.9.5) 

(BOlnta.' MBWIH^ FI f^-^^-n^) 

F0 2M 51/06 F0 2M 51/06 G 3G066 

51/08 51/08 E 3 H 1 0 6 

F16K 31/06 30 5 F16K 31/06 3 0 5Z 





1-45217 


(71)ttieA 


000116574 














(22)ttlHB 


2 ^23 B (1999. 2. 23) 






-TBI«ttl©l 




















-Taisftioi » 






























-TB1S«©1 » 
















(74)f«aA 


100064344 










^ii± mm ^ 















(54) [%^<o««:] mm^:^^z^immim 



(57) [S*^] ^ 

[ mm ] -^mmam-r hmmm.^ \t}^ 2 fi^cox r 
i>'oxH>mit^m^t^i>(tCp]W}^ 

XT ^^i- :7^GiCC*jl:f 6^^'- 5 T >X 'CK^L//^:^^"- 
^ T >::^l:l: (P|/Px ) 1. 5-^2. lCDfiHF*3CC 




1 

mis V b K 3 JUOP^T^tCfcCt ^eSK0fi£S|5«<b hST 

r>:^J:b (P./P,) 1. 5^2. iCDffiHl^tCg 

$ T>:^ Pa^rxT^^^i' v :7*G, tc*5W-S^^'- ^ r 
>xp,r^U/c/>--$r>:^i:b (Po/Pi) 0. 

5 5 0 . 9 <D®Hi^ccg:^o/cft^3s 1 t^mcDmrn 

[000 1] 
[0 002] 

CD:^^*6 (mti. #ea^4 - 3 1 6 6 2-^<&#ft# 

^ m^mmfi^'^m^ t mmmmmi t <Drs 2 fiH^o x 

[000 3] 

[0 0 04] L'fy^Ltjit^^. ^tl'^tlOx^r^ir :^y*(fC 

®? \:tj<Dm^m^ fir $ i± ^ c i -2) „ 



(2) ^$1^ 2000-240525 

2 

[0 0 0 5 ] ^CT\ *f^tHMAts. -en^ncDxT^* 
mmmM^n^xi)^. ^/c >rN--^r>x (p) 

P= (/i • S) /L 

10 [0 00 6 ] *^?g«±iEt/c:P«m'=?.^«att-^/c8?)CC 
pftt^^f'Pffl"r€»ma£®?|;^;*2ffl^cDxT+> > 

[000 7] 

20 Jl 1 (OmMtit. y U ^ >f F :3 ^jl/CDMUCC J; 0 pJtt^tC 

F=i>f ;wort:&cc*5Ct6?aiBJB^g|5W<tMiBnJlft#i 

c7:)rHiccjfj^$n^xr^> ^:;:7*G,i. B5iBxr+> -> 

:7'Gt Oi^:^^ *5 ^ iSS8?BfiS;SB« i fulB pJtt^ i (om 
CC^^$n^XT+> ^;ryG,<!:. CD2 ^lB^fCDxT+> 
t:r ^ ^ T > X p , ^ hJibx r =r y'G^ dci^i^i^^^ 

-5r>XP,r|^L//c/^•-^r>XJ:L (P./P^) 

1. 5-2, io:>mm^H^wtMLfcmm^v$>^. 

30 [0 00 8 ] CCOcfc^iC^jS-r-Si. 2fi§fCDxr+> 

^y'G,. G,^4>oemiPiKiCct:orpjffiij^cc{^ffl-r'2) 

(P.>/Pt) 5-2. l(D®ffl|^<b3^cC€)cfc^CC. 

#xT+>^:7'Gi. G.tc:tet:f^.'N--5r>XPi. P, 

[0 0 0 9 ] m^m2(DmM^t. '^mmcnr^mmm, 

Bll6^<b<DPaCCXT+> ^:^^'G,*iffJfi£$tl. BUlBxT 

^> ^y'G^^fcc^f^v'N*- = r>xp,^xT=!r> .;,:7-G 
.^c^sc^f^vrN-- $r>>^Px-CK^L;^c>'N'-^r>xj:b (P 

o/P.) 0. 55-0. 9CD®Hl^CCg:SL//cf»5j< 
3aifBtgOSlS^'C^>€>o C(DJ:^tCltJS-rS<!:. ^N-- 
ST>Xj:t: (Po/Pi) :6^0. 55-0. 9CD®H(^<b 
^C-Sck^CC, xr^> *:;:7*G,, GoCCfct:f^y^*-5r> 
XP,. Po^riS^-r-^CiCCiO. >'^';^:/f^^tlSE^- 

50 -r^Ct-fy^V^^^ 



(3) 

3 

[0011] 

- 1 cDf^^ai 1 ^c*5i>r^^gp) (,cmmm^(D::i 

l^^. C(D:7^>t^gB2atcMfBjJ^'f'-l(Df^ffia5*?&^ 

l^-So 20 
[0012] iutB5i<7='- 1 t::iT2(0m(tatmmm^ 

fflij CD o y > ^ 7 0 t:r 6 n ri ^ ^ o 

[0013] SrriBnr 2(DS*S|5^^SK:«. ^fll-t-Jl/ 

^^^i'^cCSn^o 40 
[0014] ffrlBsJ^f'- 1 CDM*SB O 1 (OtE^m F*9 
CC«. >^ h ':.y^•l 0. :^ ^ - 1 2 . pJtt^ 1 4 
Sti^aie. 'J>^1 S:i6<^Uzy-h2 0^m'cKm^i2^ 

0. - 1 2. y>^l 8. pJtt^l 4. ffitffel 6 

[00 15] ^-r. >'--h2o«. m«xr>ux« 

- h 2o<Dm^[:^mcmnmmn2 i ?:)5ffM5nTc^-So 
mnmma2 ii,t^ ^o^^mm^^f^my^tfcm^^x/b^^ so 



JBrH 2000-240525 
4 

*^c-r7=^--^mSB2 1 ai. mriB'r*-^mgI52 1 aCDmF 
^(fCim^^A^mK^2 1 b<b. f(rlB/J^S?La52 1 b(D 

1 c tt^htah. 

[0016] fl?iB>'- h 2 Q<D9^mm^j&m.^nfcWL{^ 
h2 OT&^^j^f"- 1 ccas$nri^-s. cn^Ccfco. 

mriBy^>>^SRl a h2 Oior^CC. Xh'y>'^•l 

0. ;^^-12. S«*ail 6CD51-m*5j:0'y>^l 8 
T^^t^tJ^^n-So ^d::b\ h2 OCDc|3*a35^fjg^C«. Zy 
-V2 0 irK-r- 1 <f: coral ^ - ^l/^T U > i>^ff$*s;<D>> 
-)\^ti2 3i)m^m-fhtlX\.^^^ 

[0017] ^xtc, X h BSttttTi^mai 

lrttc^^3nj&^ofuiB::7 7>i;^gpi ai^jg^nrc^ 
[0018] ^XtC. 1 2^i. ^^tiX7^>UX« 

6 y > ^miK(tcmm s n . mi b4^ r^- 1 cck^ $ n 

[0019] y >y 1 8&i. m^\t:^'r>uy^^ 

8&i. SylBd^-r- Uc^'r'S^>- b 2 OcD@^0cJ:-5-c 

cnccj:*:). ;?7^-l 2i y>^l 8 iCDF^tc=K« 
:bl 6(7)5^mgi57J^^**e^$nri^>5o 

[0 0 2 0 ] ^2tc*5i^r. pJSb^i A\t. W&Mx^ 

»r®ff5«^>^^TRjSfl?«:<D*SB 1 4 a <b. ^©iSP 1 4 
a (Dm^9\-m^C^^^ ^ > t^as 1 4 b i . fatB^SP 

1 4 aC7)B^^^^C5^^i■r-SRfeff$tt<D>'^';^>''gBl 4 c <!: 
^WbTtr^So ts:^. friB^gBl 4a*5J:t/:7^>5^g|5 
14bC3:. mriBy U-^'-r Kn^;U4CDiim^^C*5l>rT 

[002 1 ] Mta^gP 1 4 kotfi^^SP 1 4 d ^ 

#-r) OP^iSB^^J. g{^ffi:?J^^e>J:c^J^:bJ^ffll 4 e3&5 
JB^^nrti-So ^/c. :7^>>^a51 4 b(Df^ffi«. 15 

fBx h 1 0 t^mmmimtsi^mmi a f i^jron^ 

[0 02 2] B3iB>'^Vl/:/a5 1 4 c coMffi^i. ffTiB^— h 

2 0 (DffiH2 2 iBSfli^tgi^C^g® 1 4 h i^^j: ori^ 

ccti. ^tt^wr^st^(Dai^>yN-a5Wi 5;&^KS$nr 

li^o ^>>'^*§B«l 5«. WStl^l 4CDH^8#^c85iBt/ 
- h 2 0 (DjaOT2 2 i^g^Ur ^:yJMmi6^UU-)\. 

[0 0 2 3] Br^lB>^^*;^:/SI5 1 4 c tc«. MIBiSP 1 4 a 
ocu^gp 1 4 d iiliiL*^oi}£S:&rfiJtcScS*t^*&-rW 
K.&3:4^CDSil?Ll 4 kJt^^ff^^^nrc^?,, PiB^i^gp 

1 4 d <f:*il?L 1 4 k itCck 0 . pjai)# 1 4(Z)j^l4a8S 



C4) 

5 

[0 024] ;>:cc. mtt^ 1 6 ^nm-r^. mtt^ i e 
(DiEmmi>m3. 03<di v- i vi8i»f®a?&5S4tcin 

;g*ffl7L 1 6 SL<D^mmc{t. ffe:^fCDS$ffl?L 1 6 aCDtgS 

1 6 gnKgJg<D]St^«a. S U S 6 3 1 . 
SUS6 3 2 J l^cD*fWm^>^7*>b;2^tCj:0BfiE 10 

3e^fi (03«6f@^^To ) WLl 6 c ;&natt^^F^Pi 

ni-f-;i/^:7 -^/^rfA, :7nn->y n>=fA. tK^^ 20 
jjQN B R cc J: «:) fg^ $ nr o 

[0 02 6] l^fc. 0 3K:7K-r<i:^K:. mrfa5*ttft2 5 
0?L2 5 aCDf^SD 1 ^i. mriBpJtt# 1 4 (^2#M) 
CDSSBl 4 acDi^SD 2 J: 0 *>/h$ < S:^$nTl^-S. ^ 
cntC<i:0. nJSft^i 4©^gPl 4afcSft-r€>5ftt^2 

2 5 (OH 2 5a WlmrlBaJiiJ^ 1 4 (D>'N';b:/gi5 1 4 c i)m 

as?)^cfc-^r. 5¥tt<*2 5(CDjSb^i 4;&5asj0#t:f6nr 
l^^o J^cC*5$itt»2 5«. BJS&^l 4©:7^>i;^gpi 4 30 

[002 7] Huteffiti^a 1 6 <o^mmm\t. mcc «>i$-^ 

/cJ:^JCfrrfa;^'7- 1 2 i y 8 <b(Dr^JC$J5j#$tl 

rc^^o b/c*s-:>r. oJS&^i4». tg«ta 1 6 cc<*: 0 

oJiiJ^l 4CD^^*;^:/a51 4 c7!)5t^>- h 2 0(7:)@g®2 
2<!:ffiSSt-r^o ^/c. Pa^B$tCfel>r«. Djtt^l4 40 
<D:7'7>>?a51 4b:65Xh 0<bffig^M-r^o 
oJtb^l4«, f^ai-r^n-r;l.tita2 6(D?*tt^<fc-3r 

[0 02 8] */c. Sltc^-rJ:^tc. BuiB3T2WCc 

fc^^a?gffiiiMffi(D/NV 7*2 7 3&^»A$ nr I fjfiB:^ 
^Mti^2 6(D5fe«M«BgtBpHb^l 40«taiffiffil 4 
e<b^l8Uri>?» (H2#M) o ^/c. n-<;b«ta2 6 

2 6 DjK,^ 1 4 *S«:«&1^«:.1itc^^^ U 50 



2000-240525 

6 

J: ^ pJSfi^ 1 4 Cc*tT^ 3 >r ;i/«t3i 2 6 (D«ia?5a* 
^b/ctt. H?riBnT2CCn- + >>/(cJ:-5r@^$n 

[002 9] HaiB^T 2©t^ffiffi 1 (OJ^mm) 
t^- h2 0<D5feSgH*"C<DPaK:{J. nr 2 4oJ:OV^v :7' 
2 7rtC7)nfJ^gl5, DTtt^l 4cD4^^g|51 4 d*5<tiyf»3l 
?L14k. v'- h2 0<7)Mf4e*fn2 2(D 
j^.W3lffi2 9:05ff^^5nri>€>o J^jrfc. rjr2CDt^ffig|5 

tc«;^ h u-:^3 0Asffl;?fiAisnrci-5o 

[0 03 0 ] mm^r2m§i^m9\'m^w^^^tifcmm 

4^3 ='T2i-enjc3ffii3n'SS^L&c>7'';^< 

mffl ^ >7 ^ 8 Om«ffiJC^g-r ^ d/P ^ h 3 2 
#$nrti^o :5^ny h 3 2«. Smffln;^^r^8 <b 

[0 03 1 ] ssi^r. ±fB<Dcfc^^«^^n/cj^i4i®*f 

X h U-:^3 0^ct-^r5«^n/d^. —i§:(DmM 
il8S2 9^alor. h 2 0&C>[^-r^pJ»^l 40[)&1 

*a2 6(D^i*a^^mco^:^^Cct-5r. pJilj^ 1 4 Tjj^ffl^t^ 

[0 03 2] C Cr, m^SlJ®Iigg7Jp6cr>m^fi#CDA 

;^tci:-orvuy Kn>r;U4;{;^3lMtit1I^Ci^d:^<i:. 
1 . :3r2. pjiij^i 4. ;^ h o^ii-sa^ 

oga^-r-So "Jtt#i 4oi8^ccci;«3. ^>-h 200^1 

[0 0 3 3 ]-eLr. H?iBy U^-r KziH^;U4^*fT'5> 

[0 0 3 4] tc^x. ±MmMmmmc^^^x. 

Kn-<ji/4<DiimtcJ:0pJS5#l 4CC(^ffl-r'£>mSS 
•or^i-r^o -TAjrt)^. ^6©»rffiStcfcc^T. 2<i 

y uy-r K=i-r;l/4755^*^nn>-SnT2 cboIBtl^l 4 

(DjESPl 4aiCDP^k:ff^fiX$n^o ^c:fo\ nT2(3:. 

^Q^rc^^ ry ^ K:3^;i/4cDp*i:;^tc:bHt^e8Sff$ 

[0 0 3 5 ] ^/c. ffi:;?CDxr+> :^:7'G,^5, 

\ OipJSb^i 4©:7^>iPgBi 4 b cbOF^icjgfiK? 
ti€»o ^C*>X h 0«. ^:^H^'ri/^^ rxT+> :/ 

[ 0 0 3 6 ] S/c. MiBiSmiHlSSM<i:32IIT^:&raJ^H 



. 7 

[0037] XT^> yy*G^<Dmmm^^Ltcm7(^ 

« K'-:^ y yjfm(0mmf)^:^r2 f^W)^ 1 4CDigP 1 

4a<bcD*fi^ffias. m^^^m tt^^, ^ux. x 

• S.) /L.r^t)$n^o ^J:4b\ /i.^xr^Ti- ':':7• 
^1 4©H#B#«:*5t:f^^Sr*^o 

[0 03 8 ] ^/c. xr+> ':;:7'G.CDi§j22g|5^Bfffi0 
X^sLfcmSlC:hi.>X. X h .^^si OipJSb^l 4CD:7 
> i^^SP 1 4 b i fg^g(3[)fffl(D*^|^iIfSBt:& L , . ^(D 

y(t\^m^c^^ihmfRK>^Rm^^^rj:i^mmKtm^^w 20 

P«= (a, • Sz) yL^ 

[0 0 3 9 ] ^fc. xr=^>^;r'*G„(Z)J12a5^»rH0 
tr^l//cS9tCfcl,>r. ;^ b '>>'^• 1 0*5<J:CKj}<'r- 1(D 30 
yy>i^mi a<bnl«j^l 4(DigRl 4a<!:CDS:^f^© 

Brffi^r^e Wo «*f L 0 © 1 / 2 (Daat? i o 

[0 040] B?iB»fffi>Ptf^ifiW,(D^5t3fRfaff^CD®a 

h OfccfcO'j^T"- lc7):7^>>^gpi aipJSb 
^ 1 4 CDiSP 1 4 a i (Dmyj\^(DM\^mm S 0 

i^'cC^o ^Ur. xT^^^-i' y :/GoCc43t:r'5»'^"-S 
r>xp,«, 40 

Pb= (Uo • SJ /Lo 

[0 04 1 ] Lf)^LX. mn^s^r^'^- yy'G^(iC^li^^ 

X h OioJS&^l 40!:>7^>iPgpl 4 bcb(D*f|^I 

iB®S,^A^<T^t5i\ >'n*-5T>xp,;&^:j^^< 



Ifia 2000-240525 
8 

*fl^ffif»S,?:Dia(j^l 4(D:7^>i^a5 1 4 h(09\'W0 
itA«:j:ot:;^#< Lfi^Si. ^7^- 1 i pJtb^i 4 

(DV ^>v^gpi 4 b <f:(DS7?I^CD*ffS]^i|L (^8# 

m%mA^^m) *5:^t<j^c-5Mm. '^figEeR?i:/:»;!>5j^ 

[0 04 2] S/c. BfriBxr^> :'::7'G,tc:bH:f-S>rtf^ 

isasj^x h ^.^N'l o(D}HWDmp^c^-yxi^^ < l 

Ji^^i. xr^> -.»:/Gotc4o&:t€>*fr^KSILo (0 9 
[0 04 3] */c. MExT+> ':;:7'Go^c:tet:f-S>:*[^ 

G^^m.n^mM'f)^±^<tl^. ^^•-^r>;^p,, p, 

r^feillLo^:;^#< oa^^i. xt+> .:^r^G,^*5t:r 

1^ -Jy'G^l^^\^f^n^mms^^i^n<'^r^^c}bl^u. 
s,r^^ v':^Go^c^^'fhn^^mi.ot^fc\zm%^n\^\m. 

[0 044] -ecr% :^^WmA\t. ^^r"- I t^im^ 
1 4 0:7^>t;^gPl 4 b<hCDS7?f^(7)^*raIiSfiL (08 

omE^tr^ifiw, . w,. Wo^^i:^A€>cicccfcor. 
M---^T>XP,. P,. Po<DS5^cC€»lit*4^f^SL/c^ 

[ 0 0 4 5 ] ur, itaaij^jsmccs-iJc^r. xr 

^ y :/G, 0C*5&t^^N-- ^ r P, ^XT^> y^G^ 
Cc4c^C':f^>'^•--5r>:^P,mL/c>'^•-^r>;^J:l: (P, 
/Pi ) tCcfc 0 >'>vu:rf^ttmiI;&5^(Dcfc ^Cc^^b-r-S;!?:* 
1 ooc7S-r<t^ccy^7{b-r'Sc<t&c<fcor5g^.t' 

[ 0 0 4 6 ] s 1 0 oc^si^r . Iifili7&5.»>-- ^ r >xtb 
(p,/pj r^o. t[^W7&^^^v^>^^^s^Jm)E■c^^o c 

(Ot^. xr^> :^:7•Go^cfcC:f-E»'^•-5T>:^Po^x 
r=^> y'G^i^c^vy^h^^- 5 t>;^ p.r^b/c>'<- ^ 

T>;?^l:b (Po/PJ iiO. 7 <bL/c« ^ 1 0*^e>B^6 

^^•-5T>;^J:b (P,/Pi) ^1. 5- 
2. ICDSHi^^C^^-r^CcbCCcfcO. >'<il'-:/f^SbmjE 

i^mr%t. ^>*-^T>xjt (Pz/Pi) *i . 5-- 
r>;<j:b (P,/Pa) ^1. 8tcg:^-r-2>citcj:o. 

[0 04 7 ] S/c. ±IBS'J^^^cS-^t^r. xr+> 
':;:7'Go^fcC:t^>'^•-^T>xPo*xr+> -i^^^G^tc 



(6) 

9 

[ 0 0 4 8 ] ^ 1 1 ^:fotir. WMf)^^^- ^ r >xj:b 

IE X T =f I' G 1 &c C:f 6 - ^ r > X P 1 ri^ L/ / ^• 
?ge>:;&^i^cCi:'5Cc. ^^•-^r>XJ;h: (Po/Pi) ^0. 5 lo 

5-0. 9<Dmm^(icmEr^ct(fCj:^^ ^^Ji^'i'^m 

>'S-$r>;^J:L (Po/P.) TtC^ST^CiCC 
[0 0 4 9] ±nELfct!mmm^(fC^^t. VVy^Y 

:5tCfc&:f^:3r 2 iluiB pJifj^l 4^(DPHl^C0^$n^ 20 

V 1 0 trnM^mni 4 iCDHCcfJ^^n-Sx 

xT^> ':''::7*Gz^C:fe>C:f-S>'^*-$ T>;^Pt*fuifixT+" 
V :/Gl^c*5t:t'S»'^•- 5 r p^ r^t/c/^-- 5T> 
:^l:b (Pz/PO 1. 5-2, lO^Hrt^c^^U 

Pi)*Ji. 5-2. icDiSHP^gi^^c^cfc^^c, :&xr 

^>';/:7*G,, G,CCfcC:t€)>'^•-5T>;^P,. P.^griM^ 
-rscicc<i:i3. 4(D{^86Cc^'r^l^SijmiE^ 30 

oJS&^i 4 0{^»it£;gtt^[^±-r^Cct;5^r^^c 
[0 0 5 0] ^/c. pja^ 1 4iC*J-T^meK5l:^C3r)f^ 

-lCD:7^>>?gpi aipTJgff^l 4CDigi5 1 4 Sitcom 

^T>XP,mL/c^^•-5T>Xl:t (Po/Pi) 
0. 5 5-0. 9(Dmmfy^cmMLfch(DV$>^. Lfc 40 
•^^-oX. ^<-^T>:^lt iPo/Pt) ^^0, 55-0. 
9(Dmm\Htrj:^j:^(,c. x.r^-^ yy'G^, Gc^c^bH^r 
T>;<Pi, Pc^SS*r'5C<hCCj:0. oJS&^ 
1 4CDf^ltitc|?T^fftt^EE*-B/h3< Ltj:t^f^i,. 

mmm i:^o^i^^^-jif^j±-r c ^ f)sx^ 

[ 0 0 5 1 ] ^fc. oJSb^ 1 4f)m^ti2 1 6 tcj: 

4CDim&c^-r^fmmiE*/h$< U3&36s6fc. «ia?R 



l^ia 2000-240525 
10 

[005 2] :^^m^mnEm^(omm.(fcmm^ti^h(D 

'7>t?gp 1 4 b fccfc?>v>c;i/:/gp 1 4 c ^^-r^—wmm 
Sit Lfcf)^. sas 14 a, 14b. 14c ^mwxmfS, 

[005 3] 

f^ffl'r^meaffli?W*2<im(DxT^-V':.:7'^feolSm 
[^MOSWjriSHg] 

[SI] -^coifBgl^^TM*4PM*f#O»fffi0r'& 

[03] ^«^aiC!:>iEffi0r^>^. 

[04] mzoy I V - I v^KMSr^-^o 

[05] 04(7:)Vg|5CDa5^fifc^0r*-So 

[06] XT^> •>:7*<7)|^HJ&C3&:»;Jr:»^BT®0r'^^o 
[07] XT+> >'*Gi<D^2aS^^-r»Tffi0r^> 

[08] xr=^>«y:7'G,(D^2g|5^S:^-rBTffi0'C* 

[09] xr^>':r:7'GoOS2gP^^T»rffi0"r^ 

[010] /N---^r>xi:b (p,/p.) ^>'^*;^>^{^«Jm 
mt (om^^m-rm^mx^ ^ , 

[011] lyy.lt (Pa/Pi) <b>^N';U:/fft(im 

[^f-^CDSiW] 

2 nr (?S88ff$fiRSP«) 

4 y Kn-Y/l' 

10 X h (fiSggJBfiggBW) 

1 4 pjib^ 

1 6 mtf^ 

Gr s^y^^v^ 
G, :Lr^^v-f 
Go xr+> 



(7) 2000-240525 
[^1] [1^2] 




I4f ia 6^3 




C8) 



2000-240525 




[010] 




(72)^?^^ ?§aJ F 3G066 AAOl AB02 AB05 BA19 BA67 

S^m^^fl^TfJ^^nBT— TB 1 »ft6CD 1 S CB05 CCSl CE23 CE24 CE25 

HX^ttS;#1±rt CE26 CE31 

(72)^?3# 3H106 VA07 DM3 DA23 DB02 DB12 

^n\mi^mrfi^mm—Tm l »*SCD l a . DB23 DB32 DC02 do.? DD03 

HX^*1^^^?±F^ EE16 GA24 GQO KK18 



